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The Melon-Shaped Astrolabe in Arabic Astronomy
Edited by E.S. Kennedy, P. Kunitzsch, R.P. Lorch. Stuttgart (Franz Steiner Verlag). 1999
Rarely is the utility of the mathematical theory of projections more sharply demonstrated than in the case
of the astrolabe. This ubiquitous astronomical instrument of medieval Islam and Renaissance Europe
is essentially a physical realization of a projection of the celestial sphere onto a flat plane. While there
was more than one way to accomplish this (and in fact, one surviving three-dimensional “spherical”
astrolabe avoids the projection altogether), by far the most common was stereographic projection, used
in the planispheric astrolabe. Although stereographic projection cannot map the entire celestial sphere
to a finite area on the plane, it holds two trump cards: circles not passing through the south pole map to
circles on the plane, thereby making the astrolabe easy to construct; and angles are preserved through the
mapping. The existence of hundreds of historical planispheric astrolabes and thousands of fakes (some
still manufactured today) is a testament to the benefit of pleasing the craftsman.
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two dimensions, it is not the most intuitive. A more obvious method is azimuthal equidistant mapping,
where the plane is taken to be tangent to the north pole and the meridians are “unwrapped” onto it,
thereby preserving distance along the meridian. This projection scores over its more popular sibling by
mapping the entire celestial sphere to a finite circle. Its utility is, however, reduced when one considers
what happens to the fundamental curves, especially the horizon coordinate net. The circles of constant
altitude above the horizon are mapped to flattened, roughly elliptical curves—hence the name “melon-
shaped.” The difficulty in drawing these curves accurately may have discouraged the instrument makers;
none have survived.
The purpose of the book under review is to gather together the available sources on the melon-shaped
astrolabe—it is essentially a source book on which later historians will rely. The heart of the book is
an edition, translation, and commentary on by far the most important extant text, the ninth-century as-
tronomer H
.
abash al-H
.
a¯sib’s Book on the Construction of the Melon-Shaped Astrolabe. Three appendixes
comprising one-third of the book contain editions and translations of works and fragments from a variety
of Islamic authors, relevant either to the mathematical contents of H
.
abash’s treatise or to the history
of the instrument itself. Of particular interest are passages by al-Ma¯ha¯nı¯ and Abu¯ Nas
.
r Mans
.
u¯r ibn
cIra¯q that help to elucidate and contextualize H
.
abash’s trigonometry and an extensive section on the
melon-shaped astrolabe in al-Bı¯ru¯nı¯’s work on the astrolabe, for which the editors provide a detailed
commentary.
H
.
abash al-H
.
a¯sib is an intriguing scientific personality, a brilliant yet under-studied figure in a period
when various influences were competing to make their imprint on the young discipline of Islamic math-
ematical astronomy. His treatise on the melon-shaped astrolabe consists of solutions to seven problems
of spherical astronomy, their uses in assembling the components of the astrolabe, and numerical tables
to aid the instrument maker in the task of drawing the curves. The problems are solved in an unusual
style, beginning with a geometrical diagram (perhaps based on arithmetical rules), a conversion to a
trigonometric procedure, and a worked numerical example—but no proofs. This use of diagrams, named
“geometric trigonometry” by Boris Rosenfeld, is of uncertain origin and is not typical of later Islamic
work. Some of the diagrams are examples of analemmas, in which arcs on the celestial sphere are rotated
down into the plane of the diagram. H
.
abash’s numerical tables are not always successful in practice; it
is unclear whether a typical instrument maker could have built a good melon-shaped astrolabe from this
treatise alone.
The single surviving manuscript of H
.
abash’s treatise is not in good shape; several figures might be
missing, and various textual errors suggest that at least one of the copyists did not always understand
what was going on. The lack of mathematical proofs must have made the job of making sense of the
text all the harder. It is thus a great credit to the editors that they have been able to render the work in-
telligible. Their textual reparations, modestly presented, conceal considerable hard work and ingenuity.
The commentaries include enlightening proofs of H
.
abash’s results, which the editors are nevertheless
careful to note may not represent the sometimes obscure historical origin of the theory. The inclusion
of photographs of the figures in the manuscript is a valuable enhancement to the edition. Finally, one
has several opportunities to admire Kennedy’s wonderful and complex hand-drawn spherical astronom-
ical figures, which exude a charm altogether absent in the reviewer’s computer-generated melon-shaped
astrolabe plate displayed later in the book.
Since melon-shaped astrolabes quickly lost the battle to their more famous cousins and disappeared,
one may wonder why one should spend so much effort on a dead instrument. The answer is simple: in
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intellectual ferment and complex cultural interaction and is therefore potentially rich in the lessons that
historians of science seek. This book will become the fundamental source on an often-neglected corner
of the study of Islamic astronomical instruments, and a gold mine for historians of the early Islamic exact
sciences.
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Gottfried Wilhelm Leibniz. Sämtliche Schriften und Briefe, III. Reihe. Mathematischer,
naturwissenschaftlicher und technischer Briefwechsel, Band 5: 1691–1693
Edited by Heinz-Jürgen Heß, James G. O’Hara. Munich (Akademie Verlag). 2003.
ISBN 3-05-003471-82003. 735 pp. 258 EUR
This is the fifth volume in the continuing series of Leibniz’s mathematical correspondence, the third
series (of a total of eight) in the complete edition of Leibniz’s writings being edited by the Berlin-
Brandenburgischen Akademie der Wissenschaften and the Akademie der Wissenschaften in Göttingen.
It is available both in a print edition and in a free downloadable ‘pdf’ file.1 (The Leibniz Edition has
made a number of their newer volumes available this way, something that other scholarly editions should
emulate.) This hefty volume of almost seven hundred pages of text, with another hundred pages of intro-
duction and indices, covers only the years 1691 to 1693. In addition to the mathematical correspondence,
readers of this journal will be interested in Series VII (Mathematische Schriften) and Series VIII (Natur-
wissenschaftliche, medizinische und technische Schriften). Both of these series have a long way to go.
Series VII is still working on Leibniz’s mathematical papers from 1676 and earlier, and Series VIII has
yet to publish its first volume.
This volume, like all of the volumes in the set, is beautifully produced by Akademie Verlag. The texts
are edited to a very high standard, and include a full critical apparatus. The volume also includes an
excellent introduction by editors Heinz-Jürgen Heß and James G. O’Hara, putting the letters in context
and detailing the main issues taken up in the correspondence, organized thematically. At the end of the
volume is a series of indices, including very brief chronologies of the correspondents. Together with the
fact that the ‘pdf’ version of the volume is fully searchable, these all make this volume as user-friendly
as one could hope.
The period covered by this volume finds Leibniz at the height of his powers. The volume contains
a total of 203 letters in Latin, French, and German, not counting two letters included to update an
earlier volume. Probably Leibniz’s most frequent purely mathematical correspondent in these years is
Christiaan Huygens, with a total of 29 letters in three years. Almost as numerous are his letters with
Rudolph Christian von Bodenhausen (28 letters), Leibniz’s main scientific contact in Italy, whom he
1 The pdf file can be downloaded from the Web site of the Leibniz Edition (http://www.leibniz-edition.de/).
